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Introduction 
Beef production in Brazil is primarily based on tropical 
pastures and 85% of these pastures are Brachiaria    
brizantha cv. Marandu. Such a monoculture could prove 
disastrous, if some pest or disease emerged. With the 
goal of further diversifying pastures and contributing to 
the sustainability of the pasture production system,       
B. brizantha cv. BRS Piatã was released by the Brazilian 
Agricultural Research Corporation (Embrapa). Little is 
known about the characteristics of this cultivar in rela-
tion to grazing management and plant-animal interac-
tions. Dry matter (DM) intake by grazing animals is 
influenced by the structural characteristics of tropical 
grasses (Stobbs 1973; 1975), and the presence of stem 
and dead material at the grazing horizon limits bite depth 
(Carvalho et al. 2008). Under such conditions, it is 
common to observe a reduction in bite rate and increases 
in time per bite and daily grazing time (Difante et al. 
2009), resulting in inefficient harvesting and lower herb-
age intake. The aim of this work was to estimate the DM 
intake by beef steers grazing Piatã palisadegrass man-
aged at 3 grazing intensities. 
Methods 
Place and time 
The experiment was conducted at Embrapa Beef Cattle, 
Campo Grande, MS, Brazil, during the summer and au-
tumn of 2010. 
Treatments and experimental design 
The Piatã palisadegrass pasture was grazed at 3 intensi-
ties of continuous stocking, represented by 15, 30 and  
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45 cm sward height. The experimental design was a 
randomized block design with 3 treatments and 2 repli-
cates. Six paddocks measuring 0.7 ha were used and 
received 80, 40 and 40 kg/ha of N, P205 and K20, respec-
tively. Three steers (testers) were kept in each paddock, 
and additional steers (grazers) were added to or removed 
from all paddocks as necessary to maintain the sward 
height imposed in each treatment.  
 
Experimental evaluations 
Sward height was measured weekly at 60 random points 
per paddock. For determination of herbage mass and 
morphological components of the pasture (leaf blade, 
stem and dead material), 15 samples per paddock were 
cut at ground level using a 1 m x 1 m frame. All samples 
were divided, with 1 subsample weighed fresh and oven-
dried at 65ºC to determine dry herbage mass, and the 
other separated into leaf (leaf blades), stem (stems and 
leaf sheaths) and dead material before drying to deter-
mine percentages of the components. Two hand-plucked 
samples were taken from each paddock. They were  
oven-dried, ground to pass through a 1-mm screen, and 
analyzed to obtain estimations of crude protein (CP), 
neutral detergent fiber (NDF) and acid detergent lignin 
(ADL) concentrations and in vitro organic matter digest-
ibility (IVOMD) via near-infrared reflectance spectros-
copy (NIRS) (Marten et al. 1985). Dry matter intake 
(DMI) was estimated using the n-alkanes as external 
markers (Dove and Mayes 2006). The test animals (3 per 
paddock) were dosed twice-a-day for 12 days (Penning 
2004) using 200 g of dotriacontane (C32) in each applica-
tion. The determination of n-alkanes of the forage and 
faeces samples, within the range of C-chains between 27 
and 35, followed the methodology proposed by Dove 
and Mayes (2006) and DMI was estimated according to 
the equation proposed by Dove and Mayes (1991). 
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Statistical analyses 
The data were analyzed using the Mixed Procedure in 
SAS (1996). The model included the random effect of 
blocks, the fixed effects of sward height, season and 
interactions between them. If appropriate, the means 
were compared with a Tukey test at a 5% significance 
level. 
Results and Discussion 
Average sward heights were maintained relatively stable 
and within pre-determined limits of variation during the 
entire experimental period, and averaged 14.2 ± 1.1,  
30.0 ±1.3 and 42.6 ± 1.3 cm, respectively, for 15, 30 and 
45 cm treatments. To maintain these target sward condi-
tions, an increase in the stocking rate (SR) was needed 
as the grazing height declined. During summer the 
means were 7.3, 6.9 and 5.9 steers/ha; and in autumn 
3.6, 3.4 and 3.4 steers/ha for swards managed at 15, 30 
and 45 cm, respectively. The higher (P=0.0007) SR in 
summer was a consequence of the greater herbage ac-
cumulation rate (P=0.0161) at that time of year (83.4 and 
49.3 kg/ha/d for summer and autumn, respectively), 
which would have resulted from more favorable climatic 
conditions and the application of N fertilizer during 
summer. 
No sward height by season (P>0.05) interaction was 
detected for any of the variables studied. Herbage mass 
(HM) increased as sward height increased, but there was 
no effect of season on HM (P=0.1203) (Table 1). Swards 
grazed at 15 cm presented higher leaf percentage and 
leaf:stem ratio than those grazed at 30 and 45 cm, so 
steers on the shorter pastures would have been able to 
more readily select a diet high in leaf. No sward height 
effect was found for CP (P=0.4757), IVOMD 
(P=0.8790) or NDF (P=0.8973) concentrations in 
plucked samples, and the averages were, respectively, 
12.8%, 63.8% and 73.7%. Apparent dry matter intake 
for steers grazing swards at 15 cm was higher than for 
those grazing pastures at either 30 or 45 cm (Table 1). 
As there were no quality differences in plucked samples, 
it seems probable that steers grazing swards at 30 or 45 
cm with lower leaf percentage and consequently lower 
leaf:stem ratio had difficulty selecting high levels of leaf 
(Table 1). These findings were in agreement with several 
other studies (Carvalho et al. 2008; Difante et al. 2009), 
in which sward structure was found to be more im-
portant than nutritive value of leaf in determining herb-
age intake. 
 
 
 
Table 1.  Means, standard errors of the difference (s.e.) and probability levels (P) for herbage mass, leaf percentage, leaf:stem ratio 
and apparent dry matter intake (DMI) by steers in Piatã palisadegrass pastures subjected to 3 grazing intensities. Means followed 
by the same letter in the same row do not differ (P>0.05). 
 
  Sward height (cm)    
  15 30 45 s.e. P  
 Forage mass (kg DM/ha) 1.757 c 2.999 b 4.411 a 249 0.0003  
 Leaf % 23.1 a 16.6 b 16.8.b 1.2 0.0181  
 Leaf:stem ratio 1.24 a 0.83 b 0.65 b 0.1 0.0083  
 DMI (% live weight) 2.94 a 1.80 b 1.70 b 0.2 0.0003  
 
 
Conclusion 
Sward height seems to be critical in management of 
Piatã palisadegrass pastures. It is important to keep pas-
tures at a height where dry matter availability is adequate 
and sufficient leafy material is accessible for grazing 
animals to satisfy appetite. A grazing height of 15 cm 
appears adequate to satisfy these requirements.  
 
References 
Carvalho PCF; Gonda HL; Wade MH; Mezzalira JC; 
Gonçalves EN; Santos DT; Nadin L; Poli CHEC. 2008. 
Características estruturais do pasto e consumo de forra-
gem: o que pastar, quanto pastar e como se mover para en-
contrar o pasto. Proceedings of the 4th Symposium on 
Strategic Management of Pasture. UFV, Viçosa, MG, Bra-
zil. p. 101−130. 
Difante GS; Euclides VPB; Nascimento D Jr; Da Silva SC; 
Torres AAR Jr; Sarmento DOL. 2009. Ingestive behaviour, 
herbage intake and grazing efficiency of beef cattle steers 
on Tanzania guineagrass subjected to rotational stocking 
managements. Revista Brasileira de Zootecnia 38: 
1001−1008. 
Dove H; Mayes RW. 1991. The use of plant wax alkanes as 
marker substances in studies of the nutrition of herbivores: 
a review. Australian Journal of Agricultural Research 
42:913–957. 
Grazing intensity in Piatã palisadegrass         3 
 
 
www.tropicalgrasslands.info 
Dove H; Mayes RW. 2006. Protocol for the analysis of n-
alkanes and other plant-wax compounds and for their use 
as markers for quantifying the nutrient supply of large 
mammalian herbivores. Nature Protocols 1:1680−1697. 
Marten GC; Shenk JS; Barton II FE. 1985. Near infrared re-
flectance spectroscopy (NIRS): analysis of forage quality. 
USDA Agriculture Handbook, No. 643. USDA, Washing-
ton, DC, USA. 
Penning PD. 2004. Animal-based techniques for estimating 
herbage intake. In: Penning PD, ed. Herbage Intake Hand-
book. The British Grassland Society, Reading, UK. p.
53−94. 
SAS Institute. 1996. SAS/STAT user’s guide: Statistics. Ver-
sion 6, 4
th
 Edn. SAS Institute, Cary, NC, USA. 
Stobbs TH. 1973. The effect of plant structure on the intake of 
tropical pastures. I. Variation in the bite size of grazing 
cattle. Australian Journal of Agricultural Research 
24:809−819. 
Stobbs TH. 1975. Factors limiting the nutritional value of 
grazed tropical pastures for beef and milk production. 
Tropical Grasslands 9:141−149.
 
 
 
 
© 2013 
 
 
Tropical Grasslands−Forrajes Tropicales is an open-access journal published by Centro Internacional de Agricultura Tropical (CIAT). This 
work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. To view a copy of this license, visit 
http://creativecommons.org/licenses/by-nc-sa/3.0/. 
 
